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NOTE ON THE PHOTOGRAPHIC SPECTRUI~ OF CO~IET 5 1881. 
BY WILL1AM HUGGINS~ D.C.L.~ LL.D.~ F.R.S. 
On the evening of June 24 1 directed the reflector furnished 
with the spectroscopic and photographic arrangements described 
in my paper "On the :Photographic Spectra of Stars"~ to the 
head of the comet, so that the nucleus hould be upon one half of 
the slit. After one hour's exposure the open half of the slit was 
closed, the shutter withdrawn from the other half, and the instru- 
ment then directed to Arcturus for fifteen minutes. 
After development the plate presented a very distinct spectrum 
of the comet, together with the spectrum of the star, which I have 
already described in the paper eferred to above. 
The spectrum of the comet consists of a pair of bright lines in 
the ultra-violet region, and a continuous pectrum which can be 
traced from about iF to some distance b yond H. 
The bright lines, a little distance beyond H, with an approximate 
wave-length from 3870 to 3890, appear to belong to the spectrum 
of carbon (in some form, possibly in combination with hydrogen) 
which I observed in the spectra of the telescopic omets of 1866 
and 1868. 
In the continuous pectrum shown in the photograph the dark 
lines of :Fraunhofer can be seen. 
This photogl~phic evidence supports the results of my previous 
observations in the visible spectra of some telescopic comets. Part 
of the light from comets is reflected solar light ; and another part 
is light of their own. The spectrum of this light shows the 
presence in the comet of carbon, possibly in combination with 
hydrogen. 
On the next night, June 25, a second photograph was obtained 
with an exposure of an hour and a half. This photograph, not- 
withstanding the longer exposure, is fainter, but shows distinctly 
the two bright lines and the continuous pectrum, which is too 
faint to allow the ~Fraunhofer lines to be seen. 
_Postscript, July 9, 1881.--I have since measured the photographs 
of the comet's pectrum ; and I find for the two strong bright lines 
the wave-lengths 3883 and 3870. The less-refrangible line is much 
stronger; and a faint luminosity can- be traced from it to a little 
beyond the second line, 3870. There can be no doubt, therefore, 
that these lines represent he brightest end o~ the ultra-violet 
group which appears under certain circumstances in the spectra of
the compounds of carbon. Professors Liveing and Dewar have 
found for the strong line at the beginning of this group the wave- 
length 3882"7, and for the second line 3870"5. 
I am also able to see upon the continuous solar spectrum a
distinct impression of the group of lines between G and h, which 
is usually associated with the group described above. My measures 
for the less-refra~gible end of this group give a wave-length of 
4230, which agrees as well as can be expected with Professors 
Liveing and Dewar's measure 4220. 
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In their paper "On the Spectra of the Compounds of Carbon " 
(Proc. Roy. Soc. vol. xxx. p. 494), Professors Liveing and Dewar 
show that these two groups indicate the presence of cyanogen, and 
are not o be seen in the absence of nitrogen. I f  this be the case, 
the photograph gives undoubted evidence of the presence of nitrogen 
in the comet, in addition to the carbon and hydrogen shown to be 
there by the bright groups in the visible part of the spectrum. On 
this hypothesis we must further suppose a high temperature in the 
comet, unless the cyanogen is present ready formed. 
I should state that Mr. Lockyer regards the two groups in the 
photograph, and the groups in the visible spectrum, as due to 
the vapour of carbon at different heat-levels (Prec. Roy. Soc. 
vol. xxx. p. 461). 
I t  is of importance to mention the strong intensity in the photo- 
graph of the lines 3883 and 3870, as compared with the continuous 
spectrum and the faint bright group beginning at 4230. At this 
part of the spectrum, therefore, the light emitted by the cometary 
matter exceeded by many times the reflected solar light. I reserve 
for the present he theoretical suggestions which arise from the new 
information which the ph6tograph-s have given us.--Proceedi~gs of 
the .Royal Society, ~o. 213, 1881. Communicated by theAuthor. 
THE EXISTENCE OF THE LUMIlqIFEROUS ~ETHER. 
To the Editors of the Philoso2hical Magazine and Journal. 
GENTLEMEN, 
In the papers which I have communicated to your Journal on 
the above subject, 1 have endeavoured to show that the phenomena 
of Optics can be explained without calling in the aid of any sub- 
stance of the nature of the rather, and also that what may be termed 
ordinary matter possesses the requisite properties to enable it to 
act as the medium which serves for the transmission of the undu- 
latory movement. Although I have not anywhere in these papers 
laid claim to originality, yet I was quite unaware at the time of 
writing that the same ideas had been previously propounded. Until 
after the publication of the second of these papers, I regret to say 
that I had not read ' The Correlation of Physical Forces.' I find 
that so far back as 1842 the distinguished author of this work had 
published his views on the subject, which in almost every particular 
are the same as those held by'myself. All credit for originality is 
therefore due to Sir W. R. Grove ; and it is probable that, if I had 
known how completely he had anticipated the conclusions to which 
I have arrived, my papers would never have been written. As it 
is, however, it is due to Lord Justice Grove to make this tatement ; 
and in doing so I take the opportunity of expressing the pleasure 
one feels at finding his views shared by so eminent an authority. 
I have the honour to be, Gentlemen, 
Your obedient Servant, 
ERNEST tt. COOK. 
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